Comparison of in vivo mutagenesis in the endogenous Hprt gene and the lacI transgene of Big Blue(R) rats treated with 7, 12-dimethylbenz[a]anthracene.
The lacI transgene of Big Blue(R) (BB) rats was evaluated as a reporter of in vivo mutation by comparing mutant frequencies (MFs) in it and in the endogenous Hprt gene. Seven-week old female BB rats were given single doses of 0, 20, 75 and 130 mg/kg of 7, 12-dimethylbenz(a)anthracene (DMBA) by gavage, and Hprt and lacI MFs in splenic lymphocytes were measured over a period of 18 weeks. The Hprt MFs in treated rats increased for 10 weeks and then declined; 130 mg/kg of DMBA produced a maximum Hprt MF of 168+/-11.4x10-6 clonable lymphocytes, while the MF in control rats was 7.4+/-1. 5x10-6. DMBA exposure of generic F344 rats resulted in a similar time-course of mutant induction but produced about 50% higher Hprt MFs with the 75 and 130 mg/kg doses. In contrast, the lacI MFs increased for 6 weeks and then remained relatively constant; 130 mg/kg of DMBA produced a maximum increase in lacI MF of 341+/-83x10-6 PFU compared with 25+/-5x10-6 PFU in control rats. The Hprt mutant frequencies in DMBA-treated BB and F344 rats were significantly increased over control values for every dose-time combination examined, while only the 130 mg/kg dose consistently produced lacI MFs that were significantly above the controls. In addition, the fold-increase in MF for treated vs. control rats was two times higher for the Hprt gene than the lacI gene due to the higher MFs in the lacI gene of control rats. Differences between the lacI and Hprt genes in the kinetics of mutant induction, in the frequency of induced mutants, and in the sensitivity of mutant detection could be explained at least partially by the properties of these two genes.